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TOM TAT

Bai bdo trinh bay két qua xdc dinh toc dg sa ldang clorua, sa lang SO, cdc théng sé vé nhiét
do, do am va toc do an mon thép cacbon, déng, nhoém, kém ¢ khu vuc ngoai troi va trong kho cua
don vi X déng qudn trén dia ban TP. Phan Thiét. Két qua cho thdy toc d¢ sa lang clorua va SO,
& khu viee ngoai troi va trong kho déu kha thap. Tuy nhién, thoi gian lwu dm & hai vi tri ¢é sw
khdc nhau ré rét, dong thoi toc d¢ an mon kim logi ciing co nhiéu khac biét. Trén co s¢ sé liéu
thu dwge, c6 thé phdn logi hoat tinh dn mon khi quyen cua Phan T} hiét theo tiéu chuan 1SO
9223:2012. Theo tieu chudn nay, méi truong khi quyén Phan T hiét khu vue ngoai troi xép vao
nhém S, vé sa lang clorua, nhom P vé sa lang SO,, nhém T, vé thoi gian luu am. Dua theo tiéu
chudn 9226:2012 phdn loai nhém Cs vé toc dg an mon thép, nhom Cs vé toc do an mon dong,
nhém C, vé téc dé an mon nhém, nhém Cs vé téc do an mon kém.

Tir khoa: Téc do sa lang clorua; Téc do sa ling SO,; Thoi gian luu 4m; An mon khi quyén.
1. MO DAU

An mon kim loai trong mdi truong khi quyén (goi 12 an mon khi quyén) 13 su suy giam céc
tinh nang hodc sy pha huy vat li€u kim loai dudi tac dong ctia cac yéu t6 moi truong khi quyén
nhu nhiét 6, 46 m, tap chat khi quyén,... [1].

Viét Nam ndm trong khu vyc c6 khi hau nhiét doi, tac dong an mon khi quyén rt 16n. Nhiéu
nghién ciru di cho thay, toc do an mon kim loai ¢ nhiéu khu vuc trén ca nudc & muc trung binh
va cao [2], ddng thoi anh hudng dén cong tic bao quan, bao dudng céc loai vii khi trang bi ky
thuat (VKTBKT) & mot sé don vi dong quan ven bién [3, 4]. Phan Thiét 14 thanh ph ven bién,
co nhiéu don vi quan d6i dong quan, tuy nhién vén chua c6 nhiéu nghién ctru vé moi trudng khi
quyen ¢ dia phuong nay Viéc khao sat théng sb moi truong khi quyén va toe d6 dn mon sé 1a co

s& dé nghién ctru cac giai phap nhiét déi hoa VKTBKT, ning cao kha ning chién ddu cho cac
don vi dong quan trén dia ban.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém thyc nghiém

Dia diém thuc nghiém & khu vuc ngoai troi Vé} trong kho tai mét don vi dong quan tai Phan
Thiét, cach khu dan cu dong duc 2 km, cach bo bién 1 km.
2.2. Phwong phap thu miu va chuén bi miu

Téc d6 sa lang clo xac dinh bang phuong phap nén am (wet candle) chuan bj theo quy trinh
dugc mo ta trong ISO 9225: 2012 [5] va dugc chuan d6 theo Tiéu chuan TCVN 6194:1996.

Téc d6 sa lang SO2 xac dinh bang phuong phap st dung bé mit c6 tinh kiém theo tidu chuan
ISO 9225:2012 va phan tich dung dich thu dugc bang phuong phap quang ph6é UV-VIS
SMEWW 4500 - SO42- E (2017).

Nhiét 6, d6 4m duoc do bang may Horiba EC220-K, duoc cap nhat 10 phut 1 lan.
Tbc dd an mon kim loai duge xac dinh theo Tiéu chuin ISO 9226:2012 [6] v&i cac kim loai sau:
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+ Thép cacbon Q235: v4i ham lugng Cu 0,03% - 0,10%, P < 0,07%.
+ Kém: ham lugng > 98,5%.

+ Pong: ham lugng > 99,5%.

+ Nhém: ham lugng > 99,5%.

Phuong phap phot méu theo quy dinh cua tiéu chuan ISO 8565:2011 [7] va phwong phap xir
ly mau theo Tiéu chuan ISO 8407:2009 [8].

Hinh 1. Khung phoi mau kim logi va dung cu thu sa ldang clorua, sa ling SO,
3. KET QUA VA THAO LUAN
3.1. Phan mirc d9 in mon khi quyén theo dir liéu méi truwong
3.1.1. Toc dé sa lang CT
Két qua do tdc do sa lang CI', tinh trung binh theo thang dugc trinh bay theo bang 1.
Bdng 1. Téc dé sa ld'ng clorua tai don vi X & Phan Thiét.

TT|  Thei diém [(Cn:é /tr;g”nggg;‘)o Phan mic [(Crr']é /rr'gfﬁ'g;;‘;" Phan mic
1| Thang123 0,68 So 10,32 S
2 | Thang 4 2,04 So 6,13 S,
3|  Thang5 3,30 S, 2,20 So
4 | Thang6 15,22 s: 2,83 So
5| Thang? 4,90 s: 3,77 S,
Trung binh 5,23 Si 5,05 S

Theo bang 1 nhén thay tdc d6 sa ling CI” & ca khu vuc trong kho va ngoai troi déu rat thap,
trung binh chi dat 5,05 mg/m -ngay dém ¢ ngoai troi va 5,23 mg/m?.ngdy dém & trong kho. Két
qua nay thap hon rét nhiéu so v6i mot s6 khu vuc ven bién khac nhu Son Tra (60 mg/m .ngay
dém), D6 Son (17,51 mg/m®.ngay dém), Nha Trang (15,64 mg/m”ngay dém) ctia mot s6 nghién
ctru truge day [9-10].

Trong céc thang 5, 6, 7, tbc d6 sa lang CI” & trong kho cao hon ngoai troi. Diéu nay co thé giai
thich: Khoang cach tir khu vic phoi mau dén bo bién anh huéng rat nhiéu dén toc d6 sa ling
clorua, thong thuong khoang cach tir 200 m tré di ¢ sy giam di rd rét. O day, don vi cach xa bo
bién 1 km, hon nita tir by bién di 1én don vi duong kha dbc. Do vay, toc do sa ling ¢ day rat
thip. Pbi v6i trong kho, mbi tuan don vi déu md kho 2 ngay dé tién hanh bao quan cac trang bi
trong kho, dam bao c6 su luu thong khong khi v6i bén ngoai. Sau khi két thic 1am viée, lwong
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clorua trong khong khi 6n dinh. Trong khi d6, khu vuc bén ngoai vao 3 thang 5, 6, 7 la mua mua
chinh, thong thuong mua nhiéu s€ lam gidm nhi€u sa lang clorua trong khong khi. Vi thé, thang
5, 6, 7 toc d6 sa lang clorua trong kho cao hon ngoai troi.

Toc @6 sa léng clorua ¢ khu vuc ngoai troi cao & dau nim, giam dan toi thang 5 va dat on
dinh, nguyén nhan c6 thé 1a huéng gi6é & khu vuc nay dau nam chu yéu 1a huéng Péng nén hoi
muoi dugc xam nhép sdu hon, thang 5 tr¢ di hudng gié chu yeu la huéng Téy va Tay Nam nén
toc dd sa lang clorua giam di.

3.1.2. Toc dé sa ling SO,
Bdng 2. Toc do sa lcfng SO, tai don vi X & Phan Thiét.

TT| Thoiaiém |SQAongkho) ppey ge  [[SQdngodi trol) o s
(mg/m“.ngay) (mg/m-.ngay)

1 Thang 1,2,3 6,91 P, 7,90 P,
2 Thang 4 17,78 P, 11,85 P,
3 Thang 5 20,74 P1 41,48 P,
4 Thang 6 15,24 P, - Po
5 Thang 7 24,89 Py - Po

Trung binh 17,11 P, 12,24 Py

Theo két qua tir bang 2 nhan thiy téc do sa ling SO, kha cao, trung binh dat 17,11
mg/m?.ngay dém & trong kho va 12,24 mg/m?ngay dém & ngoai troi. Gid tri nay cao hon cac khu
vuc trong nghién ciru ctia Lé Thi Hong Lién [10], thap hon khu vuc Son Tra (18,44 mg/m2.ngay
dém) trong nghién ctru ciia Ha Hiru Son [9]. Téc d6 sa ling SO, kha cao c¢6 thé do chiu tic dong
cua khi thai tir cac phuong tién giao thong di lai trén tuyén dudng phia truée don vi. Tuy nhién,
thang 6 va thang 7 khu vuc ngoai troi khong ghi nhan c6 sa ling SO,, nguyén nhan co thé 1a
luong mua trong thang nhiéu, hoat dong cua cac phuong tién giao thong di lai trén tuyén duong
phia trudc don vi giam dan téi su sut giam tc do sa ling SO, trong khi quyén.

Téc do sa ling SO, trong kho thang 4 cao hon ngoai kho. Diéu nay c6 thé giai thich: trong
thang trong kho c6 mot sd hoat dong ctia cac phuong tién khi giao nhan hang hoa, khi thai tir cac
phuong tién nay da anh hudng, 1am gia ting téc do sa ling SO, trong thang.

3.1.3 Nhiét @ va do am

Dir liéu nhiét 46, d6 am duoc cap nhat lién tuc 10 phut 1 1an bang may Horiba EC220-K. Tuy
nhién, do anh huong dich Covid-19 nén thang 3 khéng thu duoc dit liéu. Dua vao bang 3 nhan
th.'?iy nhiét d6 trong kho dugc duy tri kha cao va on dinh, nhiét d6 ngoai troi c6 sy chénh 1éch
nhiéu gitra ban ngay va ban dém. D¢ am trong kho kha 6n dinh va & mic thip cho nén thoi gian
lru 4am TOW (nhiét d6 > 0 °C, d6 4m > 80%) trong kho rét thap, 6 thang dau nam chi c6 17,33
gid. Nguoc lai, d6 4m ngoai troi rat 16n, nhét 1a thang 4 tré di khi Phan Thiét budc vao mua mua,
TOW 6 thang dau nam dat 2025,48 gio. Gia sir 6 thang cudi nam thoi gian luu 4m twong dong 6
thang dau nam thi TOW trong kho dat 36 gid/nam thudc phéan loai T2 (10 < TOW < 250), TOW
ngoai troi 1a 4285 gio/nam thude phan loai T4 (2500 < TOW < 5500) va két qua nay kha twong
ddng néu tinh theo cong thirc dwa vao nhiét d6 va d6 am cua tac gia Lé Thi Hong Lién thi TOW
ngoai troi 1a 4528 gid/mam [10].

Theo ISO 9223 ¢6 thé dua vao thong sb méi trudong dé phan loai mirc d6 an mon kim loai
nhu bang 4. Theo d6, véi toc do sa léng clo & muc S1, toc d6 sa léng SO, ¢ mirc P1, thoi gian
luu Am T2 thi d&n mon kim loai cua thép, k€m, nhom, déng khu vuc trong kho déu & muc rat
thap C1. Khu vuc ngoai troi v6i toc do sa ling clo & muc S1, toe d6 sa ling SO, & muc P1,
thoi gian luu Am T4 thi 4n mon kim loai cua thép, kém, nhom, déng khu vuc ngoai troi déu &
murc trung binh C3.
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Bing 3. Nhiét @3, dé am va thoi gian luu am tai don vi X & Phan Thiét.

Nhigt | VPt | st | PoAm | PoAm | PoAm | LhOi
do thap do do cao thap trung cao g1a
Vitri | Thang X trung X A . A lru am
: nhat binh nhat nhat binh nhat TOW
(o] (o] 0 (1) o
°C) ©C) (°C) (%) (%) (%) (gi0)
1 26,60 30,66 36,70 42,20 54,19 65,10 0,00
2 28,20 31,45 34,40 45,70 57,19 66,10 0,00
Trong 4 26,30 32,45 36,50 45,70 60,36 87,00 0,83
kho 5 27,10 32,03 33,61 53,00 66,72 81,20 7,16
6 26,30 32,36 36,50 49,00 64,04 81,10 1,67
7 26,70 31,25 36,00 54,90 67,27 82,00 7,67
1 20,00 27,73 36,80 31,70 69,16 96,50 198,66
2 28,20 31,45 34,40 42,70 72,51 93,10 177,16
Ngoai 4 23,00 28,88 38,10 38,00 78,52 99,99 331,16
troi 5 23,80 29,03 40,20 42,20 84,76 99,99 420,83
6 22,50 29,35 42,00 38,60 81,34 99,99 582,00
7 23,20 28,35 39,00 46,60 85,87 99,99 315,67
Bdng 4. Phdn logi murc do an mon kim loai dya trén cac thong $6 méi truong theo 1SO 9223,
TOW=T, TOW=T, TOW =T,
cr | 50, | Thep | PO | Nhom | cr | s, | Thep | PO | nhom | cr | so, | Thep | P2 | Nhom
2 Pl kem 2 Pl kem 2 Pl kem
gl bl |c |ca gl b la |a o gl P | Cus |G |G
P> C, C, C, P> Ci, [Cyip Ci P> Css [ Gy Cs
s P3 Cip C, C, " P3 C, C, Csa . P3 C, Cs Csa
S, [Py C; C; C, S, | Py C, Cio Cos S, Py Csa Cs Csa
Py C, C, C, Py Cos |G Csa Py Csa | Cau Cy
- P3 Cio [Cip Cos - P3 Cs Cs C4 .. Ps Cys | Cay Cys
S3 | Py Co, [C C, S3 | Py Css | GCs C4 S3 | Py Cy Cs4 Cy
P, Cio Cio Cus P, Csy Cs C, P, Cus Cy Cus
P3 C, C, Cs P3 C4 Csa C4 P3 Cs Cy Cs
TOW = T, TOW = T,
o | so, | Thep | P | nnom| cr | so, | Thep | PO"¢ | Nhom
2 Pl Kem 2 Pl Kém
SJ/S:1 | Py C, Cs Cs SJ/S1 | Py Csa Csa C4
- P, Cs Cau Cau ¥ Py Cuss Cus Cus
- P3 Cs Cuss Css - P3 Cs Cs Cs
S, Py C4 C4 Csa Sy Py Cs Cs Cs
PZ C4 C4 C4 P2 CS CS C5
. Ps Cs Cs Cs . Ps3 Cs Cs Cs
Ss Pr |GCs Cs Cs Ss Pr [ GCs Cs Cs

3.2. Phén loai in mon theo téc d in mon kim loai

bé déanh gia chinh xac tbc do an mon, chung toi da tién hanh nghién ciru téc do an mon cac
kim loai két cau co ban theo ISO 9226:2012. Cac doi tuong dugc nghién cuu la cac tém kim loai
kich thudc 100 x 150 x 1 mm dugce lam tr: thép Q235, Kém: ham luong > 98,5%, Pong: ham
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luong > 99,5%, Nhom: ham luong > 99,5%. Phuong phap phoi mau theo tiéu chuin ISO
8565:2011, phuong phap xir ly mau sau khi phoi theo Tiéu chuan 8407:2009. Bang 5 trinh bay
két qua thu duoc sau 7 thang phoi mau.

Bdng 5. Téc dg an mon cdc kim loai tai don vi X & Phan Thiét.

Thép Kém Nhom Pong
. o/ o/ o/ o/

a?é?n MEnam | oy togi | M 13M | ppan jgqi | MNAM | ppan oo | Mendm ooy
(hm/ T R 1 ¢
nam) nam) nam) nam)

Trong | 61,70/ c 1,14/ c 1,38/ c 0,94/ c

kho (8,03) 2 (0,15) 2 (0,50) 3 (0,10) 2

Ngoai | 324,18/ c 12,65/ c 2,89/ c 29,32/ c

troi | (42,82) 3 (1,76) 3 (1,06) 4 (3,31) 5

Béng 5 cho thay, téc d6 an mon khu vuc trong kho thip hon nhiéu so voi khu vire ngoai troi.
Tir két qua toc d9 sa ling clorua, sa ling SOy, thoi gian luu am cho thay khong khi trong kho
tuong ddi sach va kho, day la moi truong han ché toc d6 an mon kim loai trong khi quyén. boi
v6i khu vuc ngoai troi tbc do an mon thép, kém dugc phan loai vao mirc trung binh C3, &n mon
nhom 13 cao C4 va dong 1 rat cao C5. Nhu viy, so v6i phuong phap dénh gia in mon dya trén
thong s6 méi trudng ISO 9223, phan loai an mon cua thép va kém 1a gidng nhau, déu & mirc C3,
nhung mirc d6 4n mon cia nhém va dong cao hon. Piéu nay cho thay, ISO 9223 con c6 nhiing
han ché khi chi dé cap dén nhiing yéu t6 nhiém ban chinh 14 ion CI' va SO, ma khong c6 sy tham
gia cua cac yéu t6 nhiém ban khac (NOy, mua axit,...) cling nhu luong mua, birc xa mét troi, dac
biét noi co khi hau nhiét déi dan téi vuot thang tdc d6 an mon trong 1SO 9223.

So sanh véi cac khu vuc ven bién khéc trong cac nghién ctru trude cho thay két qua phén loai
in mon tuong ddng voi Pd Son, Nha Trang [10], nhung thap hon Son Tra [9].

4. KET LUAN

Téc do sa lang clorua trong khong khi tai don vi X 1a khong dang ké, sa ling SO, cao hon
cac khu vuc khéc trong cac nghién ciru trude d6 nhung van thudc phan loai P1 khong khi sach.
Thoi gian luu 4m c6 su khac biét 1on & trong kho va khu vyc ngoai troi. O trong kho, do am
khong khi twong ddi thip din t6i TOW rat thap. O khu vuc ngoai troi, TOW cao nhit 1a cac
thang mua mua.

Dura theo ISO 9223:2012, khi quyén tai don vi X dong quan tai Phan Thiét dwoc phan loai S1
vé mit sa ling clorua, P1 vé sa ling SO,, T4 vé thoi gian luu m.

Téc d6 an mon ¢ trong kho & muc do thap, tuy nhién tdc d6 an mon khu vyc ngoai troi mirc
d6 trung binh C3 d6i voi thép, kém, mirc 4 cao C4 doi véi nhdm va rat cao C5 doi voi dong.
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ABSTRACT

Investigation of environment parameters and metal corrosion rate
n atmospheric enviroment at Phan Thiet

The paper presented the results of determining the deposition rate of chloride and
sulfur dioxide, the parameters of temperature, humidity and corrosion rate of carbon,
copper, aluminum, zinc in the outside area and in the warehouse at X unit where was
stationed in the area of Phan Thiet. The results showed that the deposition rate of chloride
and sulfur dioxide in outdoor and warehouse areas are quite low. However, the time of
wetness in the two locations is significant difference, and the metal corrosion rate also
had many differences.On the basis of the obtained data, it was possible to classify the
atmospheric corrosion activity of Phan Thiet according to I1SO 9223:2012. According to
this Standard, the atmospheric environment of Phan Thiet in the outdoor area was
classified into group S1 for chlorine deposition, group P1 for sulfur dioxide deposition,
and group T4 for time of wetness. According to Standard 9226: 2012 classification of
group C3 for steel corrosion rate, group C5 for copper corrosion rate, group C4 for
aluminum corrosion rate, group C3 for zinc corrosion rate.

Keywords: Deposition rate of chloride; Deposition rate of sulfur dioxide; Time of wetness; Amospheric corrosion.
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